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were utilized for preheating the ore and flux, these figures would be reduced, and somewhat better results may be expected from furnaces of larger dimensions, and when the conditions for smelting have been more completely ascertained. The amount of charcoal used varied from 30 per cent, to 34 per cent, of the weight of the ore, or about 1,100 to 1,200 Ib. of very poor charcoal per ton of pig.
After the conclusion of Dr. Haanel's experiments at Sault Ste. Marie, the plant was purchased by the Lake Superior Power Company, and has been used for the production of ferro-nickel pig from roasted pyrrhotite.1
The Keller Furnace (Fig. 7oj,2 differs from the Heroult in having two vertical shafts, NN't communicating below by a passage, CC'. Each shaft contains a carbon electrode, D, and the current from these electrodes flows, normally, through the molten metal K in CC'; but permanent carbon electrodes, BB', connected electrically by a copper bar, EEf, serve to carry the current from one shaft to the other whenever the furnace is empty. H is an auxiliary electrode which may be employed for heating the metal in .K" if it should ever become chilled.
This furnace has the advantage of providing a receptacle, K, for the molten metal and slag; the metal being tapped through the hole, K, and the slag through the hole, J. The receptacle, K, corresponding to the fore-hearth or settler of a copper furnace, receives the molten products of two, or even four shafts, thus reducing the labor of tapping; and the use of two shafts, connected electrically in series, enables the current to be employed at a higher voltage than in the case of a single shaft-furnace. The working lining of the furnace is made by ramming a mixture of burnt dolomite and tar around a mold, and has been found to stand very well. As the heat is produced in the center of the shaft, it .should be possible, by suitably proportioning the furnace to keep the walls at so moderate a temperature that they might be built of ordinary fire-brick, as in the blast-furnace. Fire-bricks are, however, rapidly corroded, even at moderate temperatures, by slags containing oxide of iron, and would only stand if the conditions were so strongly reducing as to convert the whole of this oxide to metal. It will be remembered that the working lining of the Heroult furnace was carbon, which is infusible and does not corrode unless exposed to
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